Increased efficacy of antidromic and orthodromic activation of cat alpha motoneurons upon arrival of coerulospinal volleys.
The present study demonstrates the enhanced efficacy of impulse initiation among the hindlimb alpha motoneurons of flexor and extensor origins (n = 35) upon electrical stimulation of the locus coeruleus (LC) in decerebrate cats. When combined with the LC-evoked excitatory postsynaptic potential (EPSP), intracellular hyperpolarization-induced partial and total blocks of antidromic invasion were overcome, resulting in full-spike generation in all cells (n = 21). In three other cells, partial blocks, representing the motoneuron refractoriness resulting from double stimulation at close intervals, were relieved by the concomitant LC-EPSP. When an antidromic volley occurred at a time when the somadendritic (SD) membrane was near threshold, LC stimulation was shown to increase the probability of full-spike initiation as well as to shorten the initial segment (IS)-SD delay, suggesting a coerulospinal enhancement of the safety factor for IS-SD impulse conduction. When coincident with the LC-EPSPs, group Ia EPSPs of flexor and extensor origins were demonstrated to reach the threshold of discharging the cells (n = 4). In those cells exhibiting prominent depolarizing synaptic noise (n = 10), LC stimulation was sufficient to cause the cell to fire action potentials presumably by interacting with concomitant excitatory synaptic drive. The present results advocate that the descending LC excitatory drive has engaged in the action potential initiation process of the alpha motoneuron, facilitating its reaching the firing threshold during concurrent depressed membrane excitability as well as subthreshold converging inputs.